Ibotenic acid lesions reduce noradrenergic activation in ventromedial hypothalamus during hypoglycemia.
Noradrenergic and GABAergic systems in the ventromedial hypothalamus (VMH) are activated during hypoglycemia and initiate part of the compensatory counterregulatory response. Norepinephrine (NE) terminals innervating the VMH originate in glucosensing hindbrain areas, but whether NE activity in the VMH is under local control or in the hindbrain is unclear. To elucidate the role of neurons intrinsic to the VMH on NE release in the VMH during hypoglycemia, ibotenic acid (IBO), an NMDA receptor agonist that selectively destroys cell bodies, was used. In a 2 x 2 factorial study, IBO (3-5 microg/0.5 microL) or vehicle was stereotaxically administered into the VMH of male Sprague-Dawley rats. One week later, NE concentration in the VMH was measured by microdialysis during insulin-induced hypoglycemia (2.0 U/kg) or euglycemia (saline control). Baseline levels of NE were not statistically different (p=0.10) in IBO-treated compared with vehicle-treated rats (13.3+/-2.8 nM vs. 7.9+/-1.1 nM). The initial increase in interstitial NE concentration during hypoglycemia in control rats was absent in IBO-treated rats (p<0.01). In IBO-treated hypoglycemic rats, NE concentrations increased after 45 min to a similar level observed in control rats during the first 20 min of hypoglycemia. These results are consistent with the suggestion that local neurons in the VMH respond to hypoglycemia and modify NE activation in the VMH during hypoglycemia.